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(54)Title: NOVEL CYCLIC TETRAPEPTIDE DERIVATIVES AND MEDICINAL USE THEREOF 



(57) Abstract 

Cyclic tetrapeptide derivatives 
represented by general formula (I) or 
pharmaceutical ly acceptable salts thereof 
cyclic tetrapeptide compounds analogous 
thereto, and histonc deacetylasc inhibitors, 
MHC class- 1 molecule expression promoters 
and medicinal compositions containing these 
cyclic tetrapeptide derivatives as the active 
ingredient: wherein R u , R u , R 2I and R^ 
represent each hydrogen or a monovalent group 
selected from linear or branched C w alkyl, 
benzyl, 4-methoxybenzyl, 3-indolylmethyl, (N- 
methoxy-3-indolyl)methyl, (N-formyl-3- 
indolyl)methyl, etc.; R 3 represents a divalent 
group selected from divalent linear C M 
hydrocarbyl optionally having a branched chain 
added thereto or optionally substituted by a 
heteroatom; and R, represents a divalent 
group derived from divalent linear C w 
hydrocarbyl optionally having a branched chain 
added thereto. 
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MHC class-I #?<D!8Rfc MHC class-I itt5W«AK J: UKfcT** 
diiT'. 3n^*«Uft©itWWft* r TB*-r-6 - i: feffl* t>*^8ftUTV^(Tanaka. 
K. , Isselbacher, K.J., Khoury, G.. and Jay, G. Science 228, 26-30. 1985; 
Tanaka. K. , Gorelik, E. , Watanabe, M., Hozumi, N. , and Jay, G. Mol. Cell. 
Biol. 8, 1857-1861, 1988 . 

t~bX\ MHC class-I flWfBltt. *©£EMWB&©MI51t& ft 

■tZZtT\ MHC class-I ^fOjlBfefiJft**i*C2:3WIBfiP$*i*. fcH& 

fcLT££*iSfc*h>gGcD7*^Wb!> s $>S. JlfcWKti. ^nvfVIl 
4fm<»?TtA h > 8 DNA mm* ? i^y-Atas 

fc&$ft£g#iMfr£fcU J&S L T ^ S A* *0:J7fc 

-A±©DNA£$<bt::fc9f&5i£i:-5. CLCDr-^ttjfi^U W3» 
6*|J5:7-fe^Wba>^i8lHl^ ; S:«o'C*J'X *?l/;*y-AS#<Dfc3t{gll& 

rna #y * ?— tffcio ii£D^M4/r-rsig^w^^-^^'c , ' > '5 ^ 
strews. gp*>, ?nv*>0ffigm&nx'$>zKAh>t*<D7**Mt& 

SCfca^StvC^S. fc*h><D7*^b&*T368&ti; t^h>7-t^ 
^h7>77x7-b't'*U. gK|R7*fv>Wt«:ff-5»*tt. fc*h>r7-te 
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HRS (I") *SV*tt (D 

ne«o«*i*t»*^t«k^h>^*^7-Hfiam mhc class- i 
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IH 3 ti. tt#J 1 ~ 3 &V&mm 1 0Mfc£$)© MHC class - 1 #??£^{&Ift/8 
1341*, HjfetfH, 5©ft£$lM/hy □^^VA^MHCclass-I ft=?mL 

me it. mmm i oit^mmz h u n**^ a j: s bi6/bl6 kbis 

H 7 li, 3«J 2 1 (DibS® i HDA-31 CD-7^7«M»MrtS#m©Kll*mK«l^ 



*^Bj<D^xhv^y^Hsi^{^ ±*rrs5§u. -aw (i) ~ (r) 
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atR^h^A^KWtaWtLfc©^ l5iEHl2^ (V) ©fliWi/W**** 

(I) TSS^nsWRf-h^^f-HWI**^^ *7f-F»W»**« 

rtci?ofc*»c«ai-*. w*. hks (i) ■cwftWKT^**** 

tj&£#J±. lUDH&a (ID - (V) t»Sn«4«©a-75>'l«:N**»5» 
C*CfM»v* (ID - (HO - (IV) - (V) OirtSttll/fcT^yBKW** 

(V) -Cv^S*lS4S<Da-75yK4N**^C*W^ (V) - (IV) - 
(III) - (ID OMT?3MSUfc75yMSW«:*-r*. 
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OH 



m&a-7$;mzm\ hk* (id ~ (iv) (v> -cisft*4 

«(0a-75y»«:Hl;M^ IP*», Nj£frhCm~»^ (ID - (III) - 
(IV) (V) OJlT^y^h*$S^{CJ:U^xh7^7 r ^h*#^?:JFMU/c© 

©-$5$ ( i ") T-^^n-s^x h ^^y^ KWW**:a*L-c. *zf? vm<m 
*%a»^rsicffoifeto»wffiai-*. spt>. d") -c^tissttTh? 

^7^Kf§g#te, -®5£ (ID ~ (V) T-^3*lS4;»©a-7 5>'&£N* 
^t>C^(I|fi|*H^ (ID - (IID - (IV) -» (V) (D«"T?3«*Lfc75>'IH^!l 

&*i-<&**- -j&5* (i*) X'&isftzmiT'h^^rmmmt. mt-fifcz 
(in) -* (id ©rat-mis u ^ 7 ^ y mmi 
zmwo-mz (i) -C'^^ns^^y^K^fev^, ^ntmfctza- 

*tsz£tf#£U\ jmw*fw±. ziih4m<oa-7$;M<D2.imwt*. 
w<kt ) io* v-m-to* m*L-i*f?z>t&\<\ 4n©a 

-75y«©9*>. D-#fc-o3HRi-«|RCtt» (V) (Da-7^;m 

\zm+z>-iB&k (id xt*-«w (iv) <Da-7$;mffmti**ikv-Kft 

ntf«t< > DHfrfc-OjMR-TSIBK-tt. (V) ©a-75/»i:»»t 

6HRS (ID StfHifcS (IV) (Da-7 * S&tttlZD ftli£i>\ 
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4fc\ HKK (ID Sttfi-HBW (HO ©a-75y»«:fct»C^US/X Wt>, 

-C*£ftSfc©*\ D-#C»&U »*3«4L-#CSIJR-r*. 
HRS (IV) f^SttSfc©*:. L-#I3MRU $S£3«£ D-fl^SHI"* 
fcj:t\ flSli, t5iB4«©7 5 ^ &©?*>, J*fc7 3 (IV) 
©a-T^itt/C-i^ (ID Oa-T^Jm*. fcfc£DH«3«RU 
aS2«ftL-flcK:«-r*i:J:U#*U\ (ID (0a-7^J 

MSOflMhWIfift SRKtt. JH#7 5 y »t?**HR* (IV) © a - 7 5 y BS 
Mtf^HttS (ID ©a-7^S^ tt>izD-m~miL, &S2«£L- 

m~im-tz>£-mft£^\ wt* ^©attt^f-Kcs^t, #3fc©£RT? 

N-7-t^WbU ^>©{lim^#^> U » fc* b >x7"fe^7— fe*©WWStt 
;£K#UT^-t<5gWftfi, HBW (V) ©TS^KOfltoM^**;^** 
«^tl-6bKD^-9-A^tr*-6©-C, ^©-« (V) ©7^iM±. 
ytmiX. LHfr£iSft1-5©* s Hf#£U\ tto-c. BittT^src&s 
(IV) TSSn**©*. D-#KgftU ^S3S«rL-^ji^-r5. 
*6VM*. SMfcTSyK-caSHRS (IV) ©a -7 5 OD 

<fcl)#£L<(£. firfB4*I©7S>'&©9*>, 8MK73 (IV) 

-B& (IV) -e*<*tt<5fc©&. £l£3«£ d-^s^-ts 

C©^K^y^KtC«^T, *3fc©gStT'&6 N-7-fe^KbU 

-asss (v) ©75 smowm* bmmzn&t kd^a 
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-R.-C0-NH-0H Cl$LTj&^€> t, ±&t 6 'J , C©gfl{frfi, ##©»® 

-ea* n-T-tf-Mtvyyomm; - (ch 2 ) 4 -nh-co-ch 3 (c#t)Sgpffi-ea 

-fli©SR4©«kgJ±. ^&<£fc4&±*U<, ±RB©6&T£-t6©*U 
v\ R«©*»*U*ailfc1-*i:, Wh>T7tf7- fe*©88?l?S&6K 

zffy-mom RJ£ N-7ir^;WbU^©M£llb<^m©&v^©T- 

m (ch 3 -) xii^fyf>i (ch 2 =) u\ ^©^mi*, moor* 
*uy& j£vm*. *tas}©7;i^-i/>g, 7;w#^x-^>»©fan-ofccfc 
<, >jt>s (ch2=) fewi-satew*. mw±.m**)*m\m 

(V) ©75y&©-0>J££>lf5^ R4C^»4CO-rh 

7^J*V$y-®. (a-7 5y**U>& ;H-Asu-0H) -C*y. ^{3^*6 
<D^*V**\/ym*mtf'Z>%M*'2.-73.j;i-yzM Ka-7XJ7^7 
■i yf& ; H-Aaz-OH) T'£>6 0 
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JI#f>7*:7>K©»6»$Ni. tWB©-*« (V) 073 y»fc**tSffll 
^k: Ho^ABKKt ; -R4-CO-NH-OH fcfc* h>r7Hrf-7-- tr©i8?t?£tt 

jSiS»l-4h?IH8£U IWa©HB« (V) ©75y»C**1-Sffl«fcKD*-b- 

ftot, aS3«©a-75y»(i. *0^**UJBUTfcXh>r7"fef'5 
-«aj»iiictlf^-e**IH'J. «HRf«c*fe©-ct«fcv^ (iv) ©£ 
;R73y»(i, WEOHBK (V) ©7§>'KC4*1"*ffiHifcl ?D *^S*WBS 
©GKtffcfcBJrrSB* i»c«tt&tS. HKsS (IV) ®»l*73>'*0*l«a 

d>; >C*nt« bU ^f-l/V*. ^U^>-2-^#>K(wfeW-rh7^^ 

-fijjg^'S:*1-6^fiSW^it«^fl2K^SW*L,v\ f!liE©£ft 3 3Z.I* 
4©iI^b*^»m±^^iK^* i f*!iP$tiSt.©X't> «fc <. #fc$U~ft*"C 

-f#$, x(iSi!i©^rti* > ©^-rnffi?-eatgi^.^t»©"et,J:v\ «rE-rs# 
ttfic^A-r, mm.i)W&Ltziim*Mf£t&t<»& hkss (iv) ©«7 
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*«. (iv) <DmK7^jmz.&xx* mmkr^jmrmmk^ 

4«. (IV) ©tRT^WAt, «<R©«3t&f8fofc n-t^ 

^©^T^yKtD^gBgfc^ffi^^iBStSSfe©*^*^^. tot, N 

* 6 Wi b U 7" h 7 7 >tf> 3 — i -y K U ;M **W&&c>M 4 ±RS i: i" 5 
$y&&6v^tt75y®J^<D75/& BP*>. BfcM47 3 

<b o f f;^Ktt7 ^ y 9 *tt7 ? ;mtmm&mu&*ii-rz>tt^f£<D7 
*>yjm. 4-*v ^-i/^yi/jvm. 3 -- f > K u ;m ^^S. (n - h * 
i?if s z t *>*t- § s. wE-r «s«r 4 ^t©7 y -jvm#mi \^t^ t 
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m^t^y^^yyit^x^isn^ i-**)V7y-y (2- 

7 , , _ 2 - p< *)V?U t^ym ; H-Aib-OH) ©fcl < , a - 7 5 J & 

*JW«W«-*i:J:v\ ftcii. 00 iltfC-K (HI) T? 

**vs* H-7'»wbi-*«©iwiS:*u ssrk?h 

<fcv\ 

£L^$<D<D-M*mii>t, fr<D-ffiZ (VI) : 




«<fc R„ (iHlfcS (DOR,, R,, MHR* ( D ® «», * 
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mmoy^mu r,i±hr* ( i ) <o ^tmrnamzmu Mi-aas ( i ) <o 
^tmmomzmt. ) -esi-w r„, r 21 ki±, ^0iefcM47^yg? 

S»?t5i:J:';-«^Uv\ *#&<JK(;t -JttaS (VI) Kfc^T. 7x-;l/7 

m. $>Z^& xf-;i/g. 7nfc>S&£:'S:R u , R 21 Ki§^-fSi:Hf#£U>t, 
ofcfc*. £/c R,,G:»RfSi&fc teE-rs^v^Ht P-n^>W 

-rs. 

HftsS (I) OSIUKxh^^^KSI^Cfev^T, #*U*HR5S(II)~ (V) 
<D75yi&©5§0?&. (10 ©atR-rh^^y^-HRWKiJV^t,, H 

«Uc#*Uvfe0T?*3. £/c, -HUSO I) ~ (V) <D7S/8M>&#SB§KBH 
LTfe, -HaS^(IV)©^a-75yKMtJ f C-^:^;(II)©a-75y^D- 
#K»fcU ^U©2a©a-757^^L-^J:i-§, $>Z>\^ 

#f§HJ©H&5$ (i») ©*Rrh7^^HIWWt»±. (D © 

3S#-r h y*?1- KWMsce»*Htt« (V) a - 7 5 ; «W)«i*^jK 

5 7 1 f-;wb y ^> >^a©ffiim©N - 7-t ^7 ^ j wmy&t hmw-m. * 
(i) <DmtkTh7*7*mmm~x^'c. #*u>-ii«(ii)~ (iv) ©7 

ff*U^t©-C*«. (V) 073y»K0BUTfc. ■eoflllfcfcfll 
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Kff*Uv**©fc**. *C HBW (V) 075 y»k««fct -«* CD 
tt ^ b 7^^H»»#Cfcv^#*Lv^!re**±KHBK (VI) ©fcKn 
h KI«K(KCert*HR« (V) a -73 y »0«fcfr*# 

5 7-t $=■ ;Hb y $/ >BS©ffli^©N - 7-t f-^7 3 j Wfc&z&'t %>Wfestt % 
mtztaizmztz. tto-c, H»*(ii)~(iv)©73y«®»J*. H« 
(I) 0mftTh7*7*V®%ftlZ8^X. $?£U^-«(in~ (iv) ©7 

«u^o-e**.-*fc. or) ©75y«c«i/T*,, ^fflsm^ 

Jltt^iOiliaiWIl HK* (I) (MMfcfhv^fHWWCfiv^ 
■C. HftaS (V) 073>'»=4*-t*-fflB©lSR,fcl/-C**U^O»*. H» 

UMKHK(I-) 0®Rfb7^fH^I^ HK d 1 ) ©^ 

- y?^* mmmzmz~m& oo a - 7 3 y aoM**** 
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~UV)©7^gW)S#!l£. HKjS (I) OSil^xh7^y^h*ill#{*:{rfcv^ 
#*Uv^HBW(II)- (IV) ©T^yHCURIt HJfcS (I m ) ©ittfh? 
^f-KIWWWCfcn^Tt, 3»(::#*U^©-ca5. */c, -j&iS (V) O) 

©^tfxh^y^b'gt^ttKfc^-c -te (v) ©75 y -as 

R^LTJNiU^©!*, B»£#*Uvfc©i:&S. ftK, -&5£ (V) 
<D7$;WLt&%Z>&& HBtA (V) ©75 y ftfcfcwtli, TttMtVis 

t-*5. (id ~(ivx aw)©7 5y»©3jr(*ffiaii, ±i&u 

*5B3!©-«« (I m ) OfRfh7Wl<PW:tt. ( F) ©Jg# 

^h^T^K^ftCfcttSHtfcS (V) tC^a^syilWflW*^** 

jmfrbmmzntzt vu^&mm&z. mnr-t+Mttx h >k*j«**7 
**mv) 5/>as©«©N-7-t^75 smmmim-tzimKmmz. 

tzlMzm^tZ. $>Z^l& HR* (F) ©*Rrh7^f-KBSWC*Jtt 

~(iv)©7^yie©7i^(i, -fls^ (i) omtThy^rvmmmz&^x. 

#*U^HRS(ID- (IV) ©75y|*©ilft{i, Htfc£ (I") ©S«f 1>7 
^^KW»»C»v^Tt, H3;®K#£U^©-C*£. £tz. (V) © 

75yecraUTfc. *©fl0«£J^-rS-ffli©£ R, HKLm HBK ( I ) 
©Slttxh^yf-K&SftK^vc. H»5£ (V) ©75y»C**"r*-ffl5 

*f8w©3Sttf - h y^f- mmmx tomzmfc-tz i 5 j wssmm b 

Xtt-t©aWlfT»*6. -«W (I) ~ (IV) ©4«©fir*l*»-C*6** 75 y 
OTBUtfRlb-C***^ HttK, HttsS (I) ©ft£»tt, HttS ( F) ©ft 
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^mamtL<. hb« u") ofcaw*. hr* d w ) ©ft*** off* 
u>> en ©{b^BifcHtt* d") ©ik^ifcoJtttce^t**. 

(V) ©75yWMSO««*««+6 8.i:-«S (V') QT^flftBSOflMI 

^(II)~(V){^t4S£Da-7^^^m%JS*4i:bT, 
6. 

«H*rh 7 *7f-K2:U (V) C^ta-75y»0«»*/W? 

JenTOBMTCtt. HK* (IV) X^n*^a-75yK4C*^ 
H^(V)T^n6a-75yK*N*fcTS«tt©xh7^^H*iai#«: 

(Xg 1 ) b U , x b 7*7* K©£& 

>S/>X^x;WbU-COTUfeHtt* (V) 073 ;H «UH L-Aaz(OBzl), 
L-Asu(OBzl), L-Api(OBzl) #^^U"C. TfBHlfcES (VII) : 
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0*A (VII) 

o R11 R'2 o o 

(Stf, R,i> R 2 b Ha. ^tttfKRttt. ^-tl^n-IS^ (I) ©R,„ R«. Re b 
R» RjMtfKR^Dg^-T) X'&HtiZmikT- K£flMTS. 

». */c*;UjK* % >^tfi«OfcOCJi tert-y^;UX7.x>'l"S:^i.\ DCC/HOBt 

(xg 2 ) m*m&imiz <k ssi**^?- ko^js 

hU7^*P|Hltfflv>T, HR£ (VII) -Ca* 3 ft* 4Wttr h 7 ^> ^f- 
(VIII) : 



^Bzl 




R,„ R 12 , R 2b Ra. R 3 Mt>'KR<l£. **i*lv-|« (I) ©R lh R, 2 , Ra. 

r 2 , ^mmz^tm^mimt. ) -e^snsswawi. 7** 
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-$5£ (VIII) T'^^tlS^^ K&JB^fcS® 1/10 DMF 0. ImM 

y7ofc>Xf-;i/75 V&tfHATU (0-(7-Azabenzotriazol-l-yl)-l, 1, 3, 
3-tetramethyluroniumhexafluorophosphate) £iJD*.> ^"C30#fl8$#l/*:, 

312^. m&DW*m^ h&S (viiD Tv^ns^f-Kteffi^ES© 
i/io mt *M v 7n e;i/x^;u7 5 yjktf hatu fc&ira u sat? 30 #fSiS#u 

(IX) : 




«*, R,„ «o. V *W MKttHtt. -eti^ft-HW (I) ©R,„ R* 
-fiSt* (IX) t»«*%««fc^^KO«^<V^x^TA'l*. 

jttKiu-j&j* (i) t?^sn6@ft»%#fe. 
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bxmkr- h V m®<D-fiS&. (V) T'^nSa-T^iC 

^7sys±©#8a£*j&#«u -B.imt&tirz. SWOTS' 

( i ') X'TjkztizmtT h mmftvGmztsttz tmm^ 
«t». sK-tt*(v)-c^*n« « -75 y mowmrs. j &±omm*mm 

±E©£j«8sl=10A. HBW (I) XfcfcHBW (I*) T-a*Sft6{b£ftlK|»L/ 

/Tt Sffi^ra fc jfilffl U (C J: U ff 5 Z. t tfX § 6 . * /c, -fiftsS 
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(I") XliHR^ (I m ) t^^WMf^^tt. TKS&*<S^fl50iJ 1 4, 

mmm i 8 iz&^x. mm^£o*tm&£fmzmmi<tt&t&bx. « 
mhc class - 1 frHmsR&Mu* ±x-im u tzommt t h 

iSttfefrt*. ^©MHCclass-I^^ffiaiflFffili fc* h >f7tf7- 1' 

mMm<ommi^mo^h-r. csm^ ntz mhc class- 1 4HFfgR£iBHi-s, « 
*mmmmmm& mie© mhc class- i 5^eRffiJtf^« vxmm 

0. l~5 0mg/kg©|gffl, $f£U<&, 0. 5~1 Omg/kg0fSfflfc 
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7^^K«»»owfs*n/c4am sp*>s mhc class- i ttmmM 

mzxftx h >f7-fef7- WHtlflSfaftKfliti* w i: £ ftfcfcld J: UR99 

(£ffiffl 1 ) HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 
T£i£ (X) : 



h7^yf-K HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)©^ 
cyclo (-Asu(NHOH)-Phe-Phe-D-Pro-)£>£|& 

Ig 1-1 Z-Phe-D-Pro-OtBu 

Z-Phe-0H(874 rag, 2.92 mmol), H-Pro-0tBu(500mg. 2.92 anol), HOBt • H 2 0(490 
mg, 3.20 mmol)<DDMF( 15ml) feffiZ s tK^TCT DCC(660 mg. 3.20 mmol)£ifl*.. 




NH 



/ 



HO 
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Mzufemb. iox?x>& 4* mco 3 &±vm\&t^-C'Mtt.m&bfr. m& 

MgS0 4 ±t'$aia M, SI^ fa* V ~hf)W D7 h^77-f — (CHCI3) 
trltfgU £SE^7^ hMfc£$l 1.40g(quant)?:tft»^i:LT#^„ 
Rf = 0.72 (CHCl 3 /MeOH = 9/1) 

Xg 1-2 Z-Phe-Phe-D-Pro-OtBu 

Xg 1-1 T'&htltzi/*?? h'-ffc«$J Z-Phe-D-Pro-OtBu (700 mg, 1. 45 mmol) 
£tfl&(5 ml) IZfeMb. 5% Pd/C (70 mg)#&T. 7K^#fflMTT*^ ($141$ 

K) «#ut. sjcsm^t^ mm. mwrnzmm^Mzmmb, a% 

NaHC0 3 7??5fe#Ufc„ h V V A±-e«»ft. MULT H-Phe-D-Pro- 

0tBu(425mg, 92»fc»fc. -ttfc. WF(5Bl)Ulf»j»U> Z-Phe-0H(434 mg, 1.45 
mmol), H0Bt.H 2 0(245mg, 1.60 mmol), £ hiZ^TlZX DCC(330 mg, 1.60 mmol) 

iox^xvh, 4XNaHc^««ta ! i»nAa*-e«»cas»ufc. Mgso«±-cia*& s 

tfi. ^M^77*y^^'>U7JW^D"7b^7^-(CHCl 3 )-e?SMU «E>U 

K-ffc^ft 720 mg(90%) tmfflsnt LXtotz. 
Rf = 0.52 (CHCl 3 /MeOH = 9/1) 

Xg 1-3 Boc-Asu(0Bzl)-Phe-Phe-D-Pro-0tBu 

Xgl-2-C#f>n/c h y^^Wb^lft Z-Phe-Phe-D-Pro-0tBu (422 mg, 0.704 
mmol)S:#gK5 ml)Kjgj|?U 5JKPd/C (40 mg)^T. TKJRM^T'CUft (» 

14 KM) awufc. siss#&*a& iassm. «itt3^*»»x^;M::«»u 

4% NaHCOj "CfcfrUfc. h U A±T?*3*a. iS«U H-Phe-Phe-I>- 
Pro-0tBu(302mg, 92»fc*fc. 

lilt, DMF(5ml) Boc-Asu(0Bzl)-0H(320 mg, 0.844 mmol), 

HOBt. H 2 0( 142 mg, 0. 844 mmol ) % KSMfrFfcT DCC( 192 mg, 0. 928 mmol ) fcflD 

*X>B, 4XNaHC0 3 fc t kO f ^W^7KT'|ig*i5fe^U/c„ MgS0 4 ±-C$gm ittfc 
5$}f £ 7 y v*>3--> V Jiffrfuv h^77-f -(CHCl 3 )T'fgtgU SfB&ftr h 
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=y^^ MtG® 426 mg(80%) UT^*:. 
Rf = 0.59 (CHClj/MeOH = 9/1) 

HPLC: Rt = 23.5 min (column : Wako Pak C4, 4.6x150 mm, 37 - 100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 

IS 1-4 H-Asu(0Bzl )-Phe-Phe-D-Pro-0H. TFA 

Igl-3-C#<bn/c'ft-&tJ Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu (426 mg, 0.52 
mmol)(lTFA(2ml)$:iia;l. zk^T 2 mmtm b fc. M^L, Sii:x- 

9&m®x---TMV5)zmx.imi!-£, M^b^K366mg, m)*&&m*t 

Rf = 0.47 (CHCl 3 /MeOH/AcOH= 90/10/2) 

HPLC: Rt = 10.32 min (&#i£Ig 1-3 fclUb) 

FAB-MS: m/z -= 671 (M+l) 

xm 1-5 cyclo(-Asu(OBzl)-Phe-Phe-D-Pro-) 

Igl-4T'#f>tl/cfb-^I H-Asu(0Bzl)-Phe-Phe-D-Pro-0H.TFA (31 mg, 0.040 
mmol)(DDMF(400ml)^(L HATU(23mg f 0.060mmol). 1 033)1 EA/DMF (280m 1, 0.16 
moD^iaX^X' 30 ftmtmLtz. £<bd, it£® H-Asu(0Bzl)-Phe-Phe-D- 
Pro-OH.TFA (31 mg, 0.040 mmol) , HATU (23 mg, O.OeOmmol), 10% DIEA/DMF(280 
nl, 0. 16 nnol) % 30 9 HUniA./c. 8fflEfcl»x*-/Ul 
S*»U 10%*x>|t 4X NaHC^«J:t«^*tt*r-«««5», &*MgS0 4 ± 
Bftl/fe. #*>*Ufc»«£fe, S/'J*Wn7h^77-f- (2.5%** 
V-^/CHCl,) KTffKU miim&T- h?*?? Kft£$J (220 mg, 84X) % 

HPLC: Rt = 14.20 min GfefrtelS 1-3 ^IHD) 

IS 1-6 cyclo(-Asu(0H)-Phe-Phe-D-Pro-) 

IS l-5T'f§f>n^fb^ cyclo(-Asu(0Bzl)-Phe-Phe-D-Pro-) (94 mg, 0.144 
■»!)& MeOH(3 U S% Pd/C(10 ng)#fiET. **OT»TT' 4 IfttffiJt 
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xmtz. 

HPLC: Rt = 17.03 min (column : Wako Pak C18, 4.6x150 mm, 10 - 100% linear 
gradient CH 3 CN / 0. L% TFA over 30 min) 

IS 1-7 cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 

\-6X'fthtltzik£%!) cyclo(-Asu(OH)-Phe-Phe-D-Pro-) (74 mg, 0.132 
mmolX HOBt • H 2 0 (30 mg, 0. 198 mmol)£>DMF(3 ml)j#$(w, tSMM 
5>(19mg, 0.264 mmol) ©DMFMK TEA(40 til, 0.264 mmol) iiU^M 
mbt&ftMLtctiSm, BOPOOmg, 0.178mmol)$:^T^T:iPA, 3B*mflK# 
Ltz. EJ£&£8Ui&& Ztlt. MeOH{C^8?Li3»ffiHPLC(It^^S (column: 
YMC-Pack 0DS A323, 10 x 250 mm, 25% CH 3 CN / 0. 1% TFA) , W$g&MLXlM$&ik 

HPLC: Rt = 16.43 min afeftttCDH 1-6 fcHOb) 
FAB-MS: m/z = 577 (If) 

(H«50!I2) HDA-17; cyclo(-Aaz(NH0H)-Phe-Phe-D-Pro-) 
TIB5S (XI) : 




(XI) 



HN 



\ 



OH 
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X'TF^nzmftr-b?*??? HDA-17; cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-)(D 
SftXmZmt&^Z. «S0U 1 Kffitt"*6Ig 1-2 K3I Xg 1-3 II 

ipfct, Boc-Asu(0Bzl)-0H Boc-Aaz(0Bzl)-0H Srffl^T, ittf 

f-KBoc-Aaz(0Bzl)-Phe-Phe-D-Pro-0tBu«:ilS8L/c. -efteifc, X@1-4~I@ 

1-7 (D^mzmmLx. wium. mxutk wm*M s smoK kd^awh 

FAB-MS: m/z = 591 (IT) 

(I£&i50!l 3 ) HDA-18 ; cyclo(-Api (NHOH)-Phe-Phe-D-Pro-) 
TKsS (XII) : 



"CasS ftaSMfcr h H HDA-18 ; cyclo(-Api (NHOH)-Phe-Phe-D-Pro-)©^- 

«ig*«*j:a^s. $mmi t&M-tzxM 1-2 K3\mz. xg 1-3 izm 

DT, Boc-Asu(0Bzl)-0H Boc-Api(0Bzl)-0H fe/SvvC. itfh^/f 

KBoc-Api(OBzl)-Phe-Phe-D-Pro-OtBu fcffgSU/c. Wmil l-4~Xg 1-7 

FAB-MS: m/z = 563 (IT) 




HN 



\ 



OH 
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(Hli£0!!4 ) HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) 
Tia^ (XIII) : 




NH 
/ 
HO 



-QTFZn&Wfcrr Yy*7i- K HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-)<£-& 
tfOMZI&mz&'lZ.m&m l ©IS l-l l-JgbT.Z-Leu-OH t H-DL-Pip-OtBu 
frb Z-Leu-DL-Pip-OtBu 4iHl^ ^faM 1 OIS 1-2 IzmtX. Z-Leu-DL- 
Pip-OtBu JrZ-D-Phe-OH *>ib Z-D-Phe-Leu-DL-Pip-OtBu ZMSlLtz. &V^C\ % 
MM 1 OHjS 1-3 Cig^T, Z-D-Phe-Leu-DL-Pip-OtBu £ Boc-Asu(0Bzl)-0H frb* 
^±-rh7^^f-h*Boc-Asu(0Bzl)-D-Phe-Leu-DL-Pip-0tBu IS 

FAB-MS: m/z = 559 (M*) 

(H5S0IJ 5 ) HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) 
(XIV) : 
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/ 
HO 



V&ZftZmkT K HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)£>£ 

tiamzismzftiz. mmmi<Dxm\-iKmzmz. is 1-2 izmtx* z- 

Phe-0HK&*TZ-Aib-OH$:/il^-C Z-Aib-Phe-D-Pro-OtBu fcSISUrt:. ft^T*, 
Xg 1-3 (l!^DT, Z-Aib-Phe-D-Pro-OtBu £: Boc-Asu(0Bzl)-0H frb. gt&x V 
K Boc^Asu(OBzl)-Aib-Phe-D-Pro-OtBu fcfffc. JKK. Xig l-4~Ig 1-7 

FAB-MS: m/z = 517 (JT) 

(###J 1 ) _ HDA-19 ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 2 
±£&K50!I 1 ©f l KCHDA-5) fcHb75 ^ H&JtfttU igSftfcl* 

%X'$>&. 9 h* HDA-19 ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 2 l£ 

HM!ll©Xgl-3T'^f)n6 Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu frh, ?M 

(%H5M 6 ) HDA-13 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D-Ala-)©^ 
TIBjS (XV) : 
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NH 

HO 



-C^StlSSMK-rh^^K HDA-13 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D- 

Ala-)©£^S£«M*C&'<*. 
H6-1 Boc-L-Asu(OBzl)-D-Pro-OtBu 

Boc-L-Asu(0Bzl)-0H (1.14 g, 3.0 mmolh H-D-Pro-OtBu (510 mg, 3.0 mmol) 
fc«fctf HOBt H 2 0 (505 mg, 3.3 mmol)£ DMF (7 ml)tCj§»U, *H*TDCC (681 mg, 

MRU 10% *x>». 4X NaHC0,«J:tfl^Pjyfe!K-CJe»^^ ^KMgS0 4 

±-ce»BL aue. &is* 77-; *a*> u j&y^* ovb^7-f- (chci 3 )-c 
mu wRtt&to 1.51 g (94X)%«itt»Kfcu-c#fe. 

Rf = 0.61 (CHClj / MeOH = 9/1) 

XS6-2 Boc-L-Ala-D-Ala-OH 

H-lHUa-OH (668 mg, 7.5 mmol (5 ml)K*#T TEA (1.26 ml, 9.0 
mmoD^lDA. CftK Boc-L-Ala-Osu (1.43 g, 5.0 mmoOO DMF (10 ml)£ 

x**x-r* / Efflx—r^ (1 / 5)fcin*JMbU SEft^ft 890 mg (68%) 
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Rf = 0.40 (CHC1 3 / MeOH / Hf$= 90 / 10 / 2) 

IH 6-3 Boc-L-Ala-D-Ala-L-Asu(OBzl)-D-Pro-OtBu 
Boc-L-Asu(0Bzl)-D-Pro-0tBu (1.4 g. 2.63 mmoOKfc^TTFA (3 nDfciDil, 

— r)\/ (1 / 5)ft36P*x*>T— ^3>£frV\ H-L-Asu(0Bzl)-D-Pro-0tBu TFA 
(2.0 g, quant) 

CttSrDMF (10ml){:i}g#?U Boc-L-Ala-D-Ala-OH (810 mg, 3. 16 mmol), HOBt 
H,0 (582 mg, 3.8 mmolX £ *b KzKftT DCC (783 mg, 3.8 mmol)£flnx, t<D£ 

4X NaHc^fcitwewAawc-eiB^a^u/c. &7KMgso<±-c&m m ^ft 

^77>r>ai/'J^>^D7h^77-f- (IX MeOH / CHC1 3 )T*»£4U $IB 
KG® 1.23 g (69X)tttJR»KkUT»fe. 
Rf = 0.33 (CHCI3 / MeOH = 9/1) 

M6-4 cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D-Ala-) 
:M -mum 1 (HDA-5)(DXg 1-4-1-7 £D^j££3Sffi IRfflL 3» 

it) ^is^fh7^7*fK^nfe. 

HPLC: Rt = 8.22 min (column: WakoPakC18, 4. 6x150 mm, 0-100% linear gradient 
CH 3 CN / 0.15! TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 426 (M + H) + 

d£6&#]7 ) HDA-16 ; cyclo (-L-Asu(NH0H)-L-Trp(CH0)-L-Leu-D-Pip-) 
TIE^ (XVI) : 
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NH 

/ 
HO 



X-m^WmrrYy^^-Y HDA-16 ; cyclo (-L-Asu(NHOH)-L-Trp(CHO)- 
L-Leu-D-Pip-) OSf&MZmm 4 (HDA-12) (CiB«®^(^ DTfto tz. 
HPLC: Rt = 17.34 min (column: Wako Pak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 647 (M + Na)' 

(H560H8) HDA-33 ; cyclo (-L-Asu(NHOH)-L-Trp-L-Leu-D-Pip-) 
TIEiS (XVII) : 
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NH 

/ 
HO 



X'TFZtl&ffigSM&T hy^f-V HDA-33 ; cyclo (-L-Asu(NHOH)-L-Trp-L-Leu- 

D-Pip-)©^»*«0»J 4 (HDA-12)KBiU0£&K*k"C*fofc. 

HPLC: Rt = 17.08 min (column: Wako Pak C18, 4.6x150 mm, 0-100% linear 

gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 

FAB-MS: m/z =597 (M + H)* 

(*l£#!9) HDA-32 ; cyclo (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 
TIBsS (XVIII) : 
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NH 

/ 

HO 



t'i^nS^f h 7*7* K HDA-32 ; cycJo (-L-Asu(NHOH)-L-Lys(Boc)-L- 
Phe-D-Pro-) (DS&OM.*. AMU-iE^S. 

Xm 9-1 Boc-L-Asu(OBzl)-L-Lys(Z)-L-Phe-D-Pro-OtBu 

gmmi (HDA-5)Xg 1-1, l-2trmDTtfV^Boc-L-Lys(Z)-L-Phe-D-Pro-0tBu 
*®tz. Z<DhV*7*\< (1.96 g, 2.88 mmoDCJK^TTFA (3 mDtiD^ ^ 
©££20#TOSU*:. mm^m. ftm^MzmU 4% NaHC0 3 *SJ:tf 
mm&t&*X-mK&i&lstz. m* Na 2 C0,±-C^^ fclfcU H-L-Lys(Z)-L- 
Phe-D-Pro-OtBu (1.32 g, 79%) ^rW^i. 

Ztl% DMF (lOmDK&jSU Boc-L-Asu(0Bzl)-0H (1.07 g, 2.81 mmol), HOBt 
HzO (502 mg, 3.28 mmol), £ <b DCC (677 mg, 3.28 nnnol)?:iPA, Z<D 

tztmmuz. mmzmM. mm. mm^*Mznmb. 10% 

4XNaHC(^feJ:tfl^*«zK-cm?JC«s»L>S:. «MgS0 4 ±-e&*§&. WtL 
Si* 77 7 'J D 7 h ^7 7 - (IX MeOH / CHCljK'fcKU 

mU<t£Va 1. 55 g (7256) fei&WtoJti: VTWz. 
Rf = 0.80 (CHCI3 / MeOH = 9/1) 
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XS9-2 cyclo (-L-Asu-L-Lys(Boc)-L-Phe-D-Pro-) 

XS9-1 X'&httfttt&fa Boc-L-Asu(OBzl)-L-Lys(Z)-L-Phe-D-Pro-OtBu £H 
mm\ (HDA-5)(DXg 1-4-1-6 0#i£*iSJ8l/T. Boc*tf>|&£, SMkfiiS'fefir 
otz. C©fWfh7^fh' (98 mg, Q.mwaDDZmm (3 al)(C»jWU 
5% Pd-C (30 ms) *«v^-C. ttgm&TVAVmmisfc. M^SiS, ffiti 
U cyc/o (-L-Asu-L-Lys-L-Phe-D-Pro-)&f#fc. 

Cttfc:WHr> (2 ml)fczK (2 Bl)©g£»»EC»jilU NaHC0 3 -CpH8{3p 
SUfc. w^JK»TBoc 2 0 (42oig)0^*^V»Sft«:36PA, J^aWPUfe. £ 

^MgS0 4 ±T*tt»a. BttU JHIEte£^ 61 mg (74%) 

III9-3 cyc/o (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 
:MP$lt *K5^J 1 (HDA-5)©I« 1-7 <D^&*mmi,T. 

HPLC: Rt = 17.15 rain (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 659 (M + H)* 

(^Jte$J 1 0) HDA-6 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 
Tifi^ (XIX) : 
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NH 

•C^^tlSSH^-r Yy^^-Y HDA-6 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 

Xg 10-1 cyclo (-L-Lys-L-Phe-L-Phe-J>-Pro-) -HC1 

$mM 1 (HDA-5)(3iBtt1"^Xg 1-1-1-6 (D^feZmmU cyclo (-L-Lys(Z) 
-L-Phe-L-Phe-D-Pro-)*»fc. cnfcTO^&fcfiitm 

FAB-MS: m/z = 556 (M+hT 

XS 10-2 cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 
Xg lO-l X^htltz cyclo (-L-Lys-L-Phe-L-Phe-D-Pro-) -HCl (44ing, 80mmol) 
(2ml)«#T. TEA (33 ml, 0.24mmol) fcitf&fckBflK (I2ml, 0. 12 
mmol)£i[];L 2B#fflfl|^L/c. SJfc&Kl^iQ^-C+lQU ifittSL/i. 
^K£i5!f§HPLC \ZXftW®§k (column: YMC-Pack ODS A-323, 10 x 250 mm, 30% 
CH,CN / 0.1% TFA), timtmLXmtMtG® 57 mg (quant) fefftfc. 
HPLC: Rt = 16.68 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 562 (M+H)' 
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(HM>J 1 1 ) HDA-26 ; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D-Pro-) 
(XX) : 




V&ZtlZ&VlT- b y^Zf? h' HDA-26; eye Jo (-L-Lys(BrAc)-L-Phe-L-Phe-D- 

$mmi 0 (HDA-6) ©Ig 10- 1 ZmmLXmhtlZ cyclo (-L-Lys-L-Phe- 
L-Phe-D-Pro-) HC1 (50 mg, 90 msoD^U^m. (19 mg, 0. 135 mmol) £ DMF (1 
ml)K$g?U *#TTEA (19 ml, 0. 135 mmol )&«}:# DCC (28 mg, 0.135mol)£ 

An*, mim^tz.. mmcWk. mm. mm^Mzw^mu 10% *x 

>WL 435NaHC0 3 *5«fctf^Q^7j<T*«i^^U^. M*MgS0 4 ±-O&m 
^^^U^y^DThy^^-f-T'lf^L, IIM 36 mg (62!OS:ilB*fc 

HPLC: Rt = 17.62 min (column: Wako Pak 018, 4.6X150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 640 (M+H)\ 642 (M + 3)* 



(«0>J 12) HDA-3 4 ; cyclo (-L-Glu(Gly-NH0H))-D-Tyr(Me)-L-I le-D-Pro-) 
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(XXI) : 




(XXI) 



tg^SS^f h 7^^^- H HDA- 3 4 ; cyclo (-L-Glu(Gly-NHOH))-D- 
Tyr(Me)-L-IleH)-Pro-)0^«XS«:fBMtHit^*. 

Xgl2-1 Boc-l-Glu-OAll 

Boc-L-Glu-OH (2.47 g, 10.0 mmol)©THF (20 mOjg&C^TKT DCC (2.27 
g, 11.0 mmol) fciO*, *©3^ 2HSIB»Jt#Ub. ££tt&iliIU *0Mm*7 
*))VT)Vn-)V (1.02 ml, 20.0 nanol)fcJ:tf^>^n^^>;l/75 > (2.39 ml, 
12.0 mmol )£in;L £j&tt£Mtt& x-f;«x-fK'ft 

#u 8£ft£Br 3.90 g (m)*&&M&tm&.tLxwz. 

Rf = 0.74 (CHC1 3 / MeOH / = 90 / 10 / 0.2) 

Xm 12-2 Boc-L-Glu(Gly-OBzl)-OAl 1 

Ig 12-1 X-mhtltz Boc-L-Glu-OAll DCHA(1.62 g, 3.45 mmol)£af8x^;i/ 
(200 ml)C&J|?U 10% *x>»SJ:tfl^£^T-JB*fcfrUfc. MgS0 4 
±T-«8*BL «ttUBoc-L-Glu-0All 

Boc-L-Glu-OAll (630 mg, 2. 19 nnnol), H-Gly-OBzl TosOH (739 mg, 2. 19 mmol) 
feia f H0BtH,0(34mg, 0. 22 mmol) & DMF (10 nl)KfclWU tK^TTEA (0.31 ml, 
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2.19 mmol)fc<fctf DCC (543 mg, 2.63 mmoDfciraA. m&g.&.X'imLtz. EL& 
mm&, Wxf^llMU 10X*x>K v 4%NaHC0 3 fcJ:tffafa 

&&*vvmM&btz. Mgso, ±v&jm. 779^ u 

^D7h^77-f-(l!{ MeOH / CHC1 3 )T?HSU HiB4fc£$J 343 mg (46%) «r?ft 

HPLC: Rt = 23.75 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 

IS 12-3 Boc-L-Ile-D-Pro-OBzl 

Boc-L-I le-OH 1/2 HzO (1. 13 g, 4.7mmolX H-D-Pro-OBzl HC1 (1. 14 g, 4.7mmol) 
fcit/HOBtHjO (72mg, 0.47nmioi)£ DMF (lOmOKjgfiSU tK^TTEA (0.66 ml, 
4.7 mmol)fc«J:tf DCC (1.16 g. 5.64 noDfcft!*., feGMMX'tm Ltz. £ffc$i 

*m mt^Mzmmu 10% ^x>®. 4%NaHco 3 fc<ttfmi^ 
mxvmwmvit. Mgso 4 ±x-$m&, aisu 77-r>a^v*w 

□7^77>f- (1% MeOH / (BCgtSBWU aUB-fk^tt 1.76 g (89%)£?EMfc 
Rf « 0.32 (CHC1 3 / MeOH = 49/1) 

M 12-4 Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl 

Ig 12-3 ■C*»P>tlfcfl:-&ei Boc-L-I le-D-Pro-OBzl (967 mg, 2.31 mmol)£:>* 
(12ml)C:$j3?U 4NHC1 / S/'^^> (12ml)£in;L £»T*1.5Wr 
Mlfc. M«L, BBtC^x^x-- r )V I Sfax-^U (1 / 3) 
fciOA-rTJV-r-- ^3>£fifv\ H-L-Ile-D-Pro-OBzl HC1 (745 mg, 91%)£*§*:. 

C*l?:DMF(10ml)(I?§S?L, Boc-D-Tyr(Me)-0H (620mg, 2.10mmol), HOBt H2O 
(322 mg, 2.10 mmol), £ <bt;i;*K#TTEA (0.63 ml, 4.53 mmoDfccfctfBOP (1.05 
g, 2.36mmol)?:inA. *<D££2m®mWLtz. £j£tt&Blfi& »»x^HZ 
IfjSJBU HK*x>R. 4%NaHC0 3 fcctO t ^n^fc!K-em»^U^. »MgS0 4 
±"C'^m a^H477'r>a'>'J*WD7h^77-f- (1% 

MeOH / CHCI 3 )t?||«b. tg§Eft£tl 881 mg (72X)*«rt*ttfli: UTfcfc. 
HPLC: Rt = 21.87 min (column: Wako Pak C18, 4.6x150 mm, 37-100% linear 
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gradient CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 

X3I12-5 Boc-D-Tyr(Me)-L-lle-D-Pro-OH 

Xm 12-4 X-fthtltzikG® Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl (881 mg, 1.44 
mmol)£ MeOH (5 ml)II}g8?U 5% Pd-C (70 mg)£ffl^-C 7km%®%TXm& 

Rf = 0.69 (CHC1 3 / MeOH / $f&r 90 / 10 / 2) 

XM 12-6 Boc-D-Tyr(Me)-L-I le-I>-Pro-L-Glu(Gly-0Bzl)-0Al 1 

Xm 12-2 X'&bfttz4h£Va Boc-L-Glu(Gly-0Bzl)-0All (200 mg, 0.46 mmol) 
bV**^ (3 ml)t:i}gg?U 4NHC1 / i/**yy (3 ml)£in;t, Sft"C1.5 

mmwvtz. ELfcmzmmb. mk^^^-^^ /sra^-T^u (1/3) 

%inA-r^>x— ^3>$rfrV\ H-L-Glu(Gly-0Bzl)-OAIl HC1 (171 mg, quant) 

Ztl* DMF (5ml)(w^iPUBoc-D-Tyr(Me)-L-Ile-D-Pro-0H (233 mg, 0.46 mmol). 
HOBt H 2 0 (70 mg, 0.46 nrnol), £ ^Cft^T TEA (0.17 ml, 1.20 mmol )*><£# 
BOP (305 mg, 0.69 mmol) fcJP*., *<D£$Ll&WmLtz. m&Wi*W$fc&. WfWt 

mt^ym. 4%mco 3 ^^tf$m-km^ximm^iytz. 

774- (2% MeOH / CHC^K^L^fE-fb^ 300 mg (79%) bX 

HPLC: Rt = 20.99 min (column: Wako Pak C18, 4.6x150 mm, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 822 (M + H)* 

XS12-7 cyclo (-L-Glu(Gly-NH0H)-D-Tyr(Me)-L-Ile-D-Pro-) 

Xm 12-6 Xftbtltz Boc-D-Tyr(Me)-L-lle-D-Pro-L-Glu(Gly-0Bzl)-0Al 1 (300 
mg, 0.37 mmol)$:CHC13 / WfWt I W- * * Jl* )V7 * V > (37 / 2 / 1) (11 ml) 
Ki§8?U Ar #7.X-Efo®®ft*:mLtz. ZtliZ Pd(0)(PPh 3 ) 4 (1.27 g. 1.1 

mmoi)^io^.Ar^fflmT-wi^u^. sumzmmot* mm^*Mzm®i. 
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103! 9x>Mt$&afm'ki&*T'imffl*Ltz. jfc&KMgS0 4 ±-e*9SSt mu 
Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-0BzI)-0H 

znm&mmm khda-sxdxs o&mtmn:. ran, mt 

HPLC: Rt = 15.55 min (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 589 (M + hT 

(HSfc#|l 3) HDA-3 5 ; eye Jo (-L-Glu(b-Ala-NHOH))-D-Tyr(Me)-L-Ile-D- 
Pro-) 
TIB^ (XXII) : 



X'&ZtlZWimmftT h^T^b' HDA-3 5 ; cyclo (-L-Glu(b-Ala-NH0H))-D- 
Tyr(Me)-L-Ile-D-Pro-)#£$li, HJfe0>J 1 2©Xg 12-2 KgB«©3ffefc*l;T, 
Boc-L-Glu(b-Ala-0Bzl)-0All &S3SIU tf^T-, Xg 12-3-12-7 <0&Ml-&t 

HPLC: Rt = 15.28 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
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gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 603 (M + H)' 

(#=#0>J 2 ) HDA-7 ; cyclo (-L-Lys (Ac) -L-Phe-L-Phe-D-Pro-) 2 OSfi. 

■mm\ o©hda-6 t®b7^;mMmw&i<ftKffi&x-&z>* 

$^-J=f- K HDA-7 fi, 1 0 (HDA-6) ©Xg 10-1 HM>J 1 OXS 1"3 

(Iffl^-rS^KXg-C^tjtlS Boc-L-Lys(Z)-L-Phe-L-Phe-D-Pro-OtBu & 

HPLC: Rt = 16. 10 min (column: MS GEL C18, 4. 6x 150 mm, 10-100% 1 inear gradient 
CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1124 (M+H)* 

(###13) HDA-14 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)?CD^ 

3 HffiflJ 1 8 (O HDA-30 £ Wi & 7 5 > KEfli* 5 ** U 583 ttfcflBfrC* 6 , 
*R*^^"<^K HDA-14 (i. jdK09 1 (HDA-5)0^ftfcaUIUT, Boc-L- 
Asu(NH0H)-lMyr(Me)-L-I le-L-Pro-OtBu «E3Hfc*** / V7*'Kfc# 
tz. 

HPLC: Rt = 20.59 min (column: Wako Pak C18, 4.6x150 ram, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1170 (M+NaV 

(Hfflifll 14) HDA- 3 8 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
Tia^ (XXIII) : 



42 



WO 99/1 1659 



PCT/JP98/03893 




-O^StlS^ttxh^y^-K HDA-3 8 ; eye Jo (-L-Asu(NHOH)-D-Phe-L-Phe-L- 

X@ 14-1 eye Jo (-L-Asu(OBzl)-D-Phe-L-Phe-L-Pro-) 

Boc-L-Asu(0Bzl)-0H(380mg, 1.0 mmol) fc;fr^>A$fli (OxR, l.Og) £ DCM (15 
mD^T'DCC (206 mg, 1.0 mmol) ££}^-C$&£U7 l c. ^A¥0.47 mmol / g resin. 
ZOimm 1 g fcfflt^T Boc-7,h^x^*-{Icfc5@ffi^fi5<:©^T\ Boc- 
L-Pro-0H % Boc-L-Phe-OH, &&tf Boc-D-Phe-OH U Boc-D-Phe-L-Phe-L- 

Pro-L-Asu(0Bzl)-0xR fcvvc, ffiJBoc^ DMF (15 ml)©!g«(l 

T-5©TO(57ml, 1.0 mmol), DIEA (0.15 ml, 1.0 mmoOfciOAT 20B#fi£j5& 

y^^Yil^mm mg (38*)£Sfe*&*#^JtfcLT#fc. 

HPLC: Rt = 15.72 min (column: Wako Pak C4, 4.6x150 mm, 37-100% linear 

gradient CH 3 CN / 0. 1% TFA over 30 min) 

14-2 cycJo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 

mmmi (hda-5) om^sm*. xm i-e &±tf 1-7 tmm^ Pd-c 
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MSQlzmmL&&mJClZXftWfflSk (column: YMC-Pack ODS A-323, 10 x 250 mm. 

3651! CH 3 CN / 0. 1% TFA), ^iltSffift^ 9 mg (10X)fc»fc. 

HPLC: Rt= 16.94 min (column: MS GEL C18, 4.6x150 mm, 10-100% linear gradient 

CH 3 CN / 0. \% TFA over 30 min) 

FAB-MS: m/z = 578 (M+hT 

(l£K50»J 15) HDA-3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D-Phe-) 
TEsS (XXIV) : 



T-^SftSSSMfcrb^v^K HDA-3 7 ; cyc/o (-L-Asu(NHOH)-D-Pro-L-Phe-D- 
Phe-) CO^fi, Boc-L-Phe-0xR5:aifeJi^fcLT. 1 4 dGftO^^V 

HPLC: Rt = 17. 65 min (column: MS GEL C18, 4.6x150 mm, 10-100% linear gradient 
CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 




NH 



HO' 



(3Ol50y 1 6 ) HDA-39; cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L-Pro-) 
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TRS (XXV) 




(XXV) 



X-mZtlZmftT-h?*?*}! HDA-3 9 ; cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L- 
Pro-)£D£j£&, Boc-L-Asu(OBzl)-OxR?:ai^ll^i:UT, g&0!| 1 4 iZtffiOfi 

HPLC: Rt ="16.16 min (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H) + 



(£MM 1 7 ) HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
rm, (XXVI) : 
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•&Ss2tV&&Kr h 7*73- K HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
©£j£(±> Boc-L-Asu(0Bzl)-0xR Z&mmtbX. §©&0«J 1 4lZ%M><Dl5m~ 

HPLC: Rt = 15.86 min (column: Wako Pak C18, 4. 6x 150 ram, 10-100% linear 
gradient OT 3 CN / 0.1JK TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 552 (M + H)* 

(%Mm 1 8 ) HDA-30 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Pro-) 
Tia^ (XXVII) : 
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(xx vn) 



T*^^tl-5^-rh7^7'^K HDA-30 ; eye Jo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

Xm 18-1 Boc-L-Ile-L-Pro-L-Asu(OBzl)-l>-Tyr(Me)-OH 

Boc-L-Tyr(Me)-OH (591 mg, 2.0 mmol AttB (OxR, 2.0g)«: h;l/X 
y (30ml)^T*DCC (412 mg, 2. 0 mmol)$:/8^Ti!&^U£. gA*0.36 ranoi /g 
resin. COfitflg 1 g fcfl^T Boc-7. h77^*-Kj:£@ffi£/£©?££-C*, JBJfc 
Boc-L-Asu(0Bzl)-0H\ Boc-L-Pro-0h\ *J «fc tf Boc-L-Ile-OH &flg£U Boc-L- 
lle-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OxR ft^T\ DMF (15 ml)<D$?S&(:: 

1-fc h*nMf>>fcV*y (182 mg, 1.80 mmol) fcAnifC 24 l!tn£j£8g|*&ttL 
fc. ffim. mm (7 mOKilflBU Na^O, (312 mg, 1.80 mraol) 

*iPA. i mmm&itc su&mzmm. mm^Mzmmu 10% *x> 

#T h Kft^ft 368 mg (quant) tfflUMtt LXWz. 

HPLC: Rt = 17.45 min (column: Wako Pak C4, 4.6X150 mm, 37-100% linear 

gradient CH 3 CN / 0. \% TFA over 30 min) 

Xm 18-2 H-L-I le-L-Pro-L-Asu(0Bzl)-D-Tyr(Me)-0H TFA 
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XS 18-1 X'^hntzit^ Boc-L-Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH (368 
rag. 0.48 nnoOHJK^TTFA (3 nDfcjtaA.. "tOtt 30 

338 mg (9<»)*afe»*jR«lKi:l/Tfffe. 

Xgl8-3 cyc7o (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-) 
cnmi±*MHWl(HM-5)©Igl-5~l-7©#»4afflUT, JKfcSfS, fill 

HPLC: Rt = 17.18 min (column: Wako Pak C18, 4.6x150 mm, 10-10055 linear 
gradient CE.CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M + H)* 

{%Mm 1 9 ) HDA-28 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L-Pro-) 
T£5$ (XXVIII) : 




NH 

/ 
HO 



-0jF£*l5^t*x h^T^h' HDA-28; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L- 
Pro-)0£jfctt, Boc-D-Phe-OxR^aj^ra^tT, UlSfiM 1 8 »ClBtt(D^^* 
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HPLC: Rt = 17.50 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0_ 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 544 (M + hT 

(HI§0>J2O) HDA-27; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-D-Pro-) 
TIEiS (XXIX) : 




NH 
/ 
HO 



T-i^Wittr h7*-7* K HDA-27 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-D- 
Pro-) Boc-D-Phe-OxR^th^M^fcb-C. 1 8 iZMWWlSmm 

HPLC: Rt = 19.35 min (column: Wako Pak C18, 4.6 X 150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 

(^!fl§0*J2 1 ) HDA-31 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-D-Pro-) 
TsH5£ (XXX) : 
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NH 

/ 



-e^ti-SJSttxh^y^K HDA-31 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-lle- 
D-Pro-)0^*fi. Boc-D-Tyr(Me)-OxR?:ai^lS^J:UT. «GH 1 8 KK«Mr 

HPLC: Rt = 18.63 min (coluinn: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M + H)* 

(mS&m 2 2 ) HDA-29 ; eye Jo (-L-Asu(NHOH)-D-Phe-L-Leu-D-Pro-) 
(XXXI) : 
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NH 

/ 
HO 



X'TjkZnzmftT- hy^^-Y HDA-29 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-D- 

Pro-)o^ti, Boc-D-Phe-oxR^m^OT^L-c, mmm 1 8 izm&oismzw 

HPLC: Rt = 17.88 min (column: Wako Pak C18. 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 544 (M + H)* 

(HMD 2 3 ) HDA-30 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Pro-) 
TiBsS (XXVII) : 
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(xx vn) 



-C'^$n-53^xh7^^h' HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

L-Pro-) mm- <£ Z> £ ©SMI . 

XB 23-1 Boc-L-Asu(OBzl )-0Tme 

Boc-L-Asu(0Bzl)-0H (2. 38 g, 6. 27 mmol) , h V * V to*-* / — ^ (1.79 
ml, 12.53' nnnol)©DCM (12 ml)»»C3K»T^T 4-^^T5 ^ VfU^V (76 
mg, 0.63 mdoDfc.ktfDCC (1.55 g. 7.52 ■noDfciO*.. 
£j&ftfci*3k lit. SiXfiH:S^L. lOX^XVft, 4% NaHC0 3 *iJ:tf 

y*^07h^77-f- (RKx^ / = l / 4)-OWSU ^IB 

{t#8l 3. 18 g (quant) fcitMfc&Ki: LTfcfc. 
Rf = 0.50 (ffik^+h I = 1/4) 

X823-2 Boc-L-Asu-OTme 

Xg23-1 X-'&hMzib£%a Boc-L-Asu(0Bzl)-0Tme (1.55 g, 3. 13 mmol)£ THF 
(6 ml)£S*U 5X Pd-C (200 mg)«T. ^M«T"C3«HB«»Ufc. £ 
ftfiMtll*. *ttU flKMtett 1.41 g (quant) tltH/:. 
Rf = 0.38 (CHCI3 / MeOH / |» - 19 / 1 / 0.2) 
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XH23-3 cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-I le-L-Pro-) 

XM. 23-2 tmhtlftit^h Boc-L-Asu-OTme (1.30 g, 3.32 mmol) k**">A 
mm (3.32 g)fc DCM (50 ml)tfT* DCC (685 mg, 3.32 mmol) £ffi^-C Jig £ U 
Boc-L-Asu(0xR)-0Tme *#tz. 0. 38 mmol / g resin. ZOffiB 350 mg (0. 13 

mmol)5rfflV^Boc-7.h77 1 ^-^J:Saffl^O#ST-, MOL Boc-L-Pro-0h\ 
Boc-L-I le-0h\ fcj: Boc-D-Tyr(Me)-0H £ L . Boc-D-Tyr(Me)-L-I le-L- 
Pro-L-Asu(0xR)-0Tme %&tz. 

h*&8«JIi 400 mg DMF (6 nl)C»»U 1M r r-77> 
;P7 >^E-? A 7;t/;t U THF (0. 76 ml) £ $/ U >Sti0*T, S»"C- 30 
ftmtmVX. TmeSfcBfcS;. HKDCM*T'BocS£Bfc£L*:„ US DMF (6 ml) 
CIKBU BOP (176 mg, 0.39mmol\ HOBt H 2 0 (82 mg, 0.52mmol)iiJ;tfDIEA (93 
ml. 0.52 mmol )£in*.T. ®m±T' 2 firHSMfcEJSfcff ofc. DMF Tiffin cycVo 
(-D-Tyr(Me)-L-Ile-L-Pro-L-Asu(OxR)-)?: DMF (6 mDCiffiSU tYn*rZ/)l7 
$>im.m. (46 mg, 0.65 mmol), DIEA (0.12 ml, 0.65 mmol) J: OWK (40ml, 
0.65 ■nol)fcln*."C*WaRaU 3S#tr h 7^7* Kfc HP WA&fcj&SiS-ti- 
fc. EJfc&fcSii, MJft&, DMF KfcjKbiSMB HPLC KT#Ift*gS8 (column: 
YMC-Pack 0DS A-323, 10 X 250 mm, 32% CH 3 CN / 0. IX TFA), mffi&LXlMm 
<t£® 37 mg (50»4#fc. 

HPLC: Rt = 17.18 min (column: Wako Pak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M+H)* 

(05KS0U2 4) HDA-49; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pip-) 
(XXXII) : 
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(xxxn) 



NH 
/ 
HO 



T?*3tt*«e8W*T- b 7*7* Y HDA-49 ©^jSttfcfWKofc**. 

Boc-D-Tyr(Me)-OxR %&,§£ffl&tL. Hffi£/£&©#Sst' Boc-L-I le-L-Pip-L- 
Asu(OBzl)-D-Tyr(Me)-OxR feWHUfc. fc£U Boc-L-lle-OH HATU 
ftfflV^fc^^y^U V^feffofc. Cftttl*©lSfc. HDA-30; cyclo(-L- 
Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)cO^lii5fif«l 8C*U SWfcRJik fflMfcfr*# 
>K©fcKD*^AW«a^©aafcfcfTV\ fctofc. 

HPLC: Rt =17.94 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH3CN/O. IX TFA over 30 min, flow rate 1.0 ml /min) 
FAB-MS: m/z = 588 (M +HT 

(00) 2 5 ) HDA-50 ; cyclo(-L-Asu(NH0H)-D-Tyr (Me)-L-l le-D-Pip- ) 
(XXXIII) : 
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(xxxm) 



NH 

/ 

HO 

•e^SnsaWBJUttr h 7*7> H HDA-50 O^S%jffi#i^*S. 

Boc-D-Tyr(Me)-OxR £ ajfliSOft £ U BtB£jS8c01K£-O Boc-L-I le-D-Pip-L- 
Asu(OBzl)-D-Tyr(Me)-OxR feUSll/fc. tztih. Boc-L-I le-OH (DfifacHZli. HATU 
%fflV^=^7;U^'yyy >7%fro/c. ^ftfilHMDIgfcfc. HDA-30; eyclo(-L- 
Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)©5llfe^Jl 8t^lX *Hb£ft>, fflttl*/W< 
b*D*^£8^^©«£fT<,\ SKSSRx h7*7* K HDA-50 

HPLC: Rt = 20. 15min (column: WakoPak C18. 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

(££09 2 6 ) HDA-51 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-l le-L-Tic-) 
(Tic : l,2,3,4-tetrahydoroisoquinoline-3-carboxlic acid) 
TIB^ (XXXIV) : 
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Boc-D-Tyr(Me)-OxR £ £ti2»4i: U affl^j*OHMS"C Boc-L-I le-L-Tic-L- 
Asu(0Bzl)-D-Tyr(Me)-OxR fcfigib/c. fe/cU Boc-L-He-OH OH^Ktt HATU 
Zm^tzfZffrXyfVyifZ'ij^tz. Ztl&MtoZMlts HDA-30; cyclo(-L- 
Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)©*6S^Jl 8(1*1;, SWfcKik 

KD*-9-AWKt^a)«j|«:ff l»\ «gB*l*f- h 7^7^ K HDA-51 

fc. 

HPLC: Rt = 18.48 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +H) + 

(mmi 2 7 ) HDA-52 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-I le-D-Tic-) 
TiBaS (XXXV) : 
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NH 
/ 
HO 

T'irsznzmmmfty- h k hda-52 o^jsacfefGiuia**. 

Boc-D-Tyr(Me)-OxR U Boc-L-I le-D-Tic-L- 

Asu(0Bzl)-D-Tyr(Me)-OxR S:H»Lfc. fc)SU Boc-L-Ile-OH CDlS-&(w(i HATU 
fejB^fc^y^*y^y>^*ffofc. wttttfcOIgtt. HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-lle-L-Pro-)©^Hl#!Il 8£l£fc. SWfcfifo flMK#-toK 
VK©t h*n^AS«l^©^%fTV\ aUBSRttxh^:/*- K HDA-52 &ft 

HPLC: Rt = 20.78 min (column: WakoPak C18, 4.6 x 150 ran, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +H)* 

(HJ60IJ 2 8 ) HDA-53 ; cycl o(-L-Asu(NH0H)-D-Phe-L-Leu-L-Pip-) 
TIE55 (XXXVI) : 
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6 



o. 




(XXXVI) 



NH 



/ 



HO 



T'7F$nz>im&mk9 v h hda-53 (o<kim*mmzft*z. 

Boc-D-Phe-OxR fedJ3feE»fcU Boc-L-Leu-L-Pip-L- 
Asu(0Bzl)-D-Phe-0xR£PISU/i. fc^U Boc-L-Leu-OH ©HteCfcfcHATU £JB<^ 
^y^^-y^VV^^'ffo/c. CtVJ^i^(DXaii. HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-He-L-Pro-)©H](fe^Jl 8 trip U SIHfc£j& fflMWAflK 
>&®k: KD*ifABftfe^©*SI«:*TV\ ^IH^f- h H HDA-53 fef§ 

HPLC: Rt = 18.26 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0.1% TFA over 30 min, flow rate 1.0 ral/min) 
FAB-MS: m/z = 558 (M +H)' 

2 9 ) HDA-42 ; cyclo(-L-Api (NHOH)-D-Tyr(Me)-L-Ile-D-Pro-) 
TE^ (XXXVII) : 
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HN 

\ 

OH 



x-mznzmmtkT hy^y* h hda-42 ©^a^pc^s. 

Boc-L-Api(0Bzl)-0xR feffiSfiHCBi: U HDA-38; cyclo (-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)©IUfcMl 4tr!glX mk&fc. WMJi )Vi£yW<0\L KD^Ai 
«B6^©Sfift feftv \ SfB^T- b K HDA-42 

HPLC: Rt = 17.67 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. l!C TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/zr = 560 (M +H) + 

{%&M 3 0 ) HDA-43 ; cyclo(-L-Aaz(NH0H)-D-Tyr(Me)-L-I le-D-Pro-) 
TIExS (XXXVIII) : 
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T?a*3*i*«»*lftf - b y*-?9 h* HDA-43 O^f&mZISm-ft^Z. 

Boc-L-Aaz(0Bzl)-0xR t U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

L-Phe-L-Pro-)tf>2£5K0!l 1 4C*b. WdsiSk VmfVVtiOWtOt Yu^AWt 

mfe^cuzmn^ mmm^ vv^zfi- k hda-43 

HPLC: Rt = 18.92 min (column: WakoPak C18, 4.6 x 150 nan, 10-100X linear 
gradient CH 3 CN/0.1X TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +RT 

(*6£0»l 3 1 ) HDA-44 ; cydo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ala-D-Pro-) 
TE5$ (XHIX) : 
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NH 
/ 
HO 



v*atizmmmv: j r h 7^7^ k hda-44 (D^fcrnzmm^^z. 

Boc-L-Asu(0Bzl)-0xR Z&mmfttL. HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 

mm^<D^mn^\ mim^T hy*?? h* hda-44 mtz. 

HPLC: Rt = 12.89 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 532 (M +H)* 

dfi&fl] 3 2 ) HDA-45 ; cyclo(-L-Asu(NH0H)-D-Phe-L-Ala-D-Pro-) 
TfHsS (XXH) : 
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X^to&mt&ttfrr h 7*71- H HDA-45 ©£j£ffifc 

Boc-L-Asu(0Bzl)-0xR £mfgM*4i:U HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 
L-Phe-L-Pro-)©HM« l 4 {dig I; , 9Hb£& «fc&A*K>K0fc h'n^AS 
fllJi^©***:^ \ ttliaaittT- h 7*7* F HDA-45 fcfcfc. 
HPLC: Rt = 12. 91 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 544 (M +hT 

(gMffl 3 3 ) HDA-46 ; cyclo(-L-Asu(NH0H)-D-Phe-L-I le-D-Pro-) 
TiB5£ (XXXXI) : 




NH 
/ 
HO 



X^ti^mum^T h y^zff F HDA-46 (DSjmZ&mzft**. 

Boc-L-Asu(0Bzl)-0xR Zftftmntb. HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 
L-Phe-L-Pro-)©3li£0!l 1 4 Oft;, JJMbSfo {Um^-JOi*©*: h*n*-H-A$ 
Jgjg/v©£g|*fTV \ «E3M*x h 5*7* F HDA-46 
HPLC: Rt = 18.46 min (column: WakoPak C18, 4.6 x 150 mm, 10-1005! linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 502 (M +H)' 
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(HMO 3 4 ) HDA-47 ; cyclo(-L-Asu(NHOH)-D-Naf-L-I le-D-Pro-)©£$ (D- 
Naf: D-l-naphthylalanine) 
TfE5$ (XXXXII) : 




NH 

/ 

HO 



x-zk-stizmmmviT ^ v^y^ k hda-47 <D£jm*iBmz&'<z. 

Boc-L-Asu(0Bzl)-0xR £ifcf§M*4£U HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 
L-Phe-L-Pro-)©|IMl 4(3*pb. W ffiM»55;;^>»Ok b'D^Agfc 
«Kt^O«»*fTl \ mimkv- b?*?* K HDA-47 

HPLC: Rt = 20.52 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml /min) 
FAB-MS: m/z = 594 (M +H) + 

(HBB0II3 5) HDA-48 ; cyclo(-L-Asu(NH0H)-D-Pya-L-Ile-D-Pro-)©^ (D- 
Pya: D-l-pyrenylalahine) 
TI2^ (XXXXIII) : 
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T'&znzmmtkT b v^-j* y hda-48 o&im±W£&*>h. 

Boc-L-Asu(0Bzl)-0xR Z&5£WMtL , HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 
L-Phe-L-Pro-)©^#Jl 4Ki|§tX 3WbKJ& flMR*^/i<>llOfc: KD#^A» 
flBt^O«»%fTV \ ^IB^T" b 7 h* K HDA-48 fcUfc. 
HPLC: Rt = 23.56 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z » 667.81 (M +H)* 



warn i ) mhc class - 1 #?mu}&m& 

^BJO^xh^^^H^I^^-rS MHC class- 1 tt^m&Mfft 
0^xh7^^h*^##£f1UB2ttSCfcT\ MHC class— I 

mm 

bi6/bl6 mz&m u/c. ^ama©^*^ iox fbs £&ao u/c mbi 

37'C. 5Xri£«5?S#:&T, ^KJiaUBfPUfc-rv^a^-^-fefflv^lf 
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WSMt&fol*. WiS**JlX)V*>*^Y(MSQ)tZ®mb. 100 mM X(£ 
10 mM OSMCiSU/c. Wh>f7tf7- tf»»ffl*»tt%*1- 

DMS0C»»U M*5mg/ml (l6.54mM) ©IMdSil/:. hyzi**^> 
A (£, t7h>r7W — tfS*HS?Sttfc fiHi" €> MHC class— I #?|63MB 

DMsoii, %fflkiz&^x*?$mm^&^&A-tzzt.K%&i)^ kkcji^ 

BUlB© B16/BL6 ffiM* 5000 ^/wel I ©»2&gT' 9 6 ftv-i' 4? D 
»«U &well3fcU±E®J*ifi200tfl*'T\ 2 4«SW;i 

fc. &well£PBS (>;>gfc$®&) T— ERfcfrU SiTrSflllJ&RtfB 

JftfcK^fcflL 0.lX^;^;U7^fcKJS«rC*3da'iaWl31U fflJ&tDBJtfcfTO 

@^L/biBBflaOT»rf^LTV^MHCclass-I OT©:6f8n?»S 
L/c. -ftffifti: LT. TtfXOMHC class- 1 7}?K^6ffi<rC&SffiH-2KW 
fit* (r^JRa ; WfSJLH) *E<<\ fcWWttt^T. IgG+M 

his*— t*=i>^y-h (lWRa.:.BRL tt) fc£Jfc£i*/c. ±E 

methylumbelliferyl-fl-D-galactoside (OTtS : 8£^7G:J-#7-l'-r > y fcffi'A 
»*fi*&®^ttKjeHT*83tti*K (Afi : 365nnu Mft : 450nm) *7^D 

yi/-hu-^--c««Lfc. <t*>\ mkit^omtaM^mtbtzmo wen 
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fe^LT^S MHC class- 1 Rlft1-6JtOill^ffl 

tbtz. 

MHCcIass-I ^ft4>$|£ffi*: Soffit Ufc. g^ft^OffitotiUSK 
fcttS, »»LTV** IfflC class-I ifffi©»^fi5: l fc-f-Sffiftfro 

4MttWb^»t-»i/-c. amm^a^cstf. mhc class- 1 #?%m 

1-**«i*©-«*B3fcH4(35?t-. H3Ktt, ##i:LT, ±IB##0>J1 

Wc (nicotinic acid) , — 3^>iE75 K (nicotinamide) . — 3f->®EHh*0 
(nicotinic acid hydroxamate) OHaOflriMfcKoivct^ I^$£>IF 

®3MrJ f (C0 4(C^-Ti:fc > U. HJ&fll 1 (DUG® (HDA-5) ; cyclo(- 
Asu(NHOH)-Phe-Phe-D-Pro-) , H ]fe 09 2 <D \t £ % (HDA-17) ; cyclo(- 
Aaz(NHOH)-Phe-Phe-D-Pro-), £MM 3 OflrfMfcl (HDA-18) ; cyclo(-Api(NHOH)- 
Phe-Phe-D-Pro-) v ^jfefll 4 <D4b#8l (HDA-12) ; cyclo(-Asu(NHOH)-D-Phe-Leu- 
Pip-)» ^K5^l5©-fb^ (HDA-15) ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)(ifiin 

t, mhc ciass-i frHm^ttmttttztiwmzntz. hd<, 

©h'j3*#^>A KfcvvCfc, mm&rttlSV MHC class-I #^§3H£it 

ft«wi3B$*ifc. «w4©fl;£ft(i, bun^^^>A tmm&iz 

tev^sittfgg iU, MHCclass-I^fgm(Sjif^ffl«:^1--i:* J liS$n^. - 
##€!>Jl©^b^l;cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 2 T*(i, ffilrHfibO&Jf 
Cfc^t MHC class-I ft?mUmftmi>mMznffl2tlZ<DX.X'$>-3tz. BP 

J**fcI-fc<b&i>gMHC class- 1 ^a^Rfig3t^tt«v^©k«C^TV^. m 
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k$&»#mhc ciass-i «^mwBjiff»cm*&* wfe»oc: ttmmis 

tlZ. &*>\ ±i£U/c MHC class— I ^miDSlOltmdlHi 

JSft&SC m&n****:LT, mhc class- 1 fr&BSOk#2mttii6mn 



*1 







&&S$J 1 (HDA-5) 


135 nM 


««|2©fl:^i* (HDA-17) 


1120 nM 


HJfe«|3(D4b^l (HDA-18) 


11600 nM 


$mm4(D{tG®} (HDA-12) 


3.86 nM 


3M5©{fc#$) (HDA-15) 


36.2 nM 


mmitoft&m- (hda-19) 


>40000 nM 




3.35 nM 



KD^AWfiJt (fc KP^>T 5^*^-^*36) £*rrSfcOTJ£ MHC 
class-I ^fm(SiiM* s ac>tiT*J'J, «Ct h*n^1fA»fl|JS (fc h*P 
4r>7 5 y *^sH-^«Jt) ^fS«li h v^T'f- 

#K «tt S MHC c 1 ass - 1 4hffea(gJtff^©*m?* S d £ 0M«)T*^ &£ff 

% fe\ g^gi i ~ 3 ©tt£M©*fj£K «fc «; . k h □ Ammm. ( n 
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f- 1/ \ «fc y ftfctti:: (i, MAWM**©** MCtfv ^Kfi-T 5 C 

0J©^x b 7^7* MHC class— I ^H^iSjirSttli, it&^jg 



"CfBa^nSft^ttCov^-Cfc, MHC class-I 4hffER(83tSSit*SMiUfc. $ 
C10£2 Kit RCSlt^-r, HDA-5, 17, 18, 12, 15, 19, XXtYV 
*2 
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compounds cone, for 2-fold expression (nMT 
mean SD W 



trichostatin A 


2.81 


1.95 


14 


trichostatinC 


6.88 


0.00 


1 


trapoxin A 


339 


0.00 


1 


cyclop- Aaz^NrlUflj-rne-rne-lJ-rrO-) (CriAr 1 /) 


oon 

yyu 


1 £0 

loo 


3 


cvclo(-Api(NHOH)-Phe-Phe-D-Pro-) (CHAP18) 


10900 


890 


3 


cyclo(-Asu(NHOH)-Phe-Pbe-D-Pro-) (CHAP5) 


98.2 


233 


11 


cyclo(-Asu(NHOH)-D-Phe-Phe-D-Pro-) (CHAP27) 


3.01 


1.26 


7 


cyclo(-Asu(NHOH)-D-Phe-Phe-Pro-) (CHAP38) 


558 


97 


4 


cycIo(-Asu(NHOH)-Phe-D-Phe-Pro-) (CHAP39) 


65800 


6050 


3 


cyclo(-Asu(NHOH)-Phe-Phe-Sar-) (CHAP40) 


748 


337 


7 


cyclo(-Asu(ITOOH)-D-Phe-Phe-Sar-) (CHAP41) 


24.5 


15.6 


3 


cyclo(-Asu(NHOH)-D-Phe-Ala-D-Pro-) (CHAP45) 


23.1 


35 


3 


cyclo(-Asu(NHOH)-D-Pro-Phe-D-Phe-) (CHAP37) 


320 


52 


4 


cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)2 (CHAP19) 


weak 




3 


cyclo(-Asu(NHOH)-D-Phe-ne-D-Pro-) (CHAP46) 


1.96 


0.53 


3 


cycio(-Asu(NHOH)-D-Naf-ne-D-Pro-) (CHAP47) 


9.59 


12.17 


9 


cyclo(-Asu(NHOH)-D-Pya-ne-D-Pro ) (CHAP48) 


0.846 


0.956 


4 


cyclo(-Lys(Ac)-Phe-Phe-D-Pro-) (CHAP5-Ac) 


240000 


0 


1 


cyclo(-Lys(Ac)-Pbe-Phe-D-Pro-)2 (CHAP5-Ac)2 


75000 


0 


1 


cycIo(-Lys(BrAc)-Phe-Phe4>-Pro-) (CHAP5-BrAc) 


5660 


0 


1 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-Pn>-) (CHAP30) 


16.9 


8.2 


4 


cyclo(- Asu(NH(JH)-D- 1 yr(Me)-lie-D-Pro-) (LxiAri 1 ) 


1.41 


n ci 
0.51 


/r 
0 


cyclo(-Api(NHOH)-D-T>T(Me)-ne-D-Pro-) (CHAP42) 


512 


247 


5 


cycIo(-Aaz(NHOH)-D-Tyr(Me)-ne-D-Pro-) (CHAP43) 


155 


66 


5 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-Pip-) (CHAP49) 


5.30 


2.16 


9 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-D-Pip-) (CHAP50) 


0.203 


0.099 


7 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-Tic-) (CHAP51 ) 


10.97 


3.05 


6 


cyciu^-/\^u^i^iriv^ri )-u~ i yr^ivicy-iie-u- 1 ic-j \\,rif\jrjz,j 


n 101 


U.IUj 


A 


cyclo(-Asu(NHOH)-D-Tyr(Me)-AIa-D-Pro-) (CHAP44) 


35.00 


4.80 


3 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-Pro-)2 (CHAP 14) 


> 10000 




1 


cyclo(-Asu(NHOH)-D-Phe-Leu-Pro-) (CHAP28) 


80.2 


19.6 


4 


cyclo(-Asu(NHOH)-D-Phe-Leu-D-Prc-) (CHAP29) 


5.41 


1.72 


4 


cyclo(-Asu(NHOH)-D-Phe-Leu-D-Pip-) (CHAP 12) 


2.75 


1.44 


5 


cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) (CHAP53) 


19.8 


4.1 


3 


cyclo(-Asu(NHOH>-Lys(Boc)-Phe-D-Pro-) (CHAP32) 


773 


244 


2 


cyclo(-Asu(NHOH)-Trp-Uu-D-Pip-) (CHAP33) 


weak 




2 


cyclo(-Asu(NHOH)-D-Pro-Ala-D-Ala-) (CHAP13) 


406 


86 


3 


cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) (CHAP15) 


33.2 


8.7 


3 


cyclo(-Asu(NHOH)-Trp(CHO)-Leu-D-Pip-) (CHAP16) 


toxic 




2 


Ac-Asu(NHOH)-NH-Bzl 


2410 


771 


3 


Ph-(CH2)5-CONHOH 


11400 


0 


1 


nicotinic acid hydroxamate 


28000 


0 


2 


benzohydroxamic acid 


35800 


2480 


2 


benzoic acid 


>200000 




1 


nicotinamide 


> 1000000 




1 


nicotinic acid 


> 1000000 




1 



69 



WO 99/11659 



PCT/JP98/03893 



z<d&2 #fsai-6 t . *wwmk9 y?i7*y *mmt> 4 mo 

h 7*7* MWDW^ HD*-9-A||fllJg«:*1-6 Asu(NHOH)** L-fls 
■C**6 HDA-5 tf)3:#g3S£. Asu(NH0H)£Si££ ItiDi: L fcEL LLLD fc£|fc 

-r & t. hda-5 fcjj&rr ? y momtm &-o*s **. *05W*ibb©»*£*> 

tb& J 3I5gtt#'C'£>5 HDA-27, 38, 39 fcfrtft-fft. LDLD, LDLL, LLDL tMWtZ 
ftS. ;©4l©i#^tt^ HDA-5, 27, 38, 39 ^tl^tUD-f&CEjifflSli 98. 2, 
3. 01, 558, RXf 65800 nM "C* U , MHC class-I ^fS^fflJlJStt!!*©^! £ 
bXli^ LDLD > LLLD > LDLL > LLDL fc&oTV^S. fft>» ^fh7^f h' 
feflMttST^yiBjaW)^^. Asu(NH0H)(I L-flcfcajftSR. Asu(NH0H)K 
ffi^hmkT^/Wm^ D-fttilRtSO^K, ifl AT, Asu(NHOH) 

S. R l>< , HDA-30 (LDLL) £ HDA-31 (LDLD) OJttt, HDA-28 (LDLL) £ HDA-29 (LDLD) 
©ib& , HDA-53 (LDLL) £ HDA-12 (LDLD) ®Jt& HDA-40 (LDLL) i: HDA-50 (LDLD) 
Oifctfc, &tfHDA-51 (LDLL) £ HDA-52 (LDLD) ©ittfcK*^ ^Ttu flMlCkKP 

fc*>\ RMI4Ciit l fc*h>r7"fc*-9— (histonedeacetylase) fflW 
?Stttf!)Wffi^U«V>-Ct> HDA-27 (LDLD) > HDA-5 (LLLD) , HDA-31 (LDLD) > 
HDA-30 (LLLD) , HDA-29 (LDLD) > HDA-28 (LLLD) t ^ 9 ifiSSft©^*^ 
»K*«flE£*iW<5. fit. fc*h>x7-tef-7— WMRSttCSttSMtt. 

mhc class-i jH^mmmzmz&mz£'n&-c&ti:\,\ 
mhc class-i #?%mm.ftmzfm-r&tzibiz& wtoy-v?*?***** 



70 



WO 99/11659 



PCT/JP98/03893 



g©ffi*£*rt*-C* -5 , LLLD ^ LDLL <fc 'J t». LDLD SOT** J: 'J ^ttT ^ ■& i: 



:^W®*tt-r h Ki§g#tf>*r-tS MHC class- 1 #PIWSMfM§J&* 

Bl6/BL6«TO(3fcN^Sll^h>JK7*^Wb4lfliPl-S^(Dm^fTo/c. 

7 5mie©«f«ffl7 7^3C v Bie/BLe^lSl.SXlO 5 ^^^, ^ft40K 

mmtc &YMzm3k&*mu mnz*<)#misntzA>\<zmibtz. 

A * UMffitaU&ISK. INF- y * lOOU/ml »taWbB*fcftJtttUbfc0*B 
■j nxf^y a fcHM 1 0Mb^**lDLfctt*'ett. z.<DW£lzwmi'£$t 
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m#<fb£^*M1-£w£:T\ HT.hVOlKTt^Wk^TfiS^SH iCT-fe 
fc*h>fift7*^MbKm-S&tF$m*8*K MHC class— I 

00*0113) mumtm-zmmsk 
i-sri^a *tWK-r * ±ib© bi6/bl6 mmommmm^m^-rmm^tz. 

fc*>\ )Ol&Mg¥0ffMB& iHRflaftt*y k JWW9Cfct Promega *±M<Di$ 
S^CellTiter 96 Aqueous Non-Radioactive Proliferation Assay Kit £#J£iU 
tz. tmttvhfc Wm£mm~£t). tSMV> tetrazolium {b^J (3-(4, 5- 
dimetylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H- 
tetrazolium, inner salt ;MTS) tf&7i£tl'££&t Z<D9z 

§o*8 

mmmistz®. ^^tzom^t^^mmm^M^^nrnvm ion 

1 ?:^in1--5. : e©^HC4 8 mffltgmzmit&lMO CellTrter 96 Aqueous 
Non-Radioactive Proliferation Assay Kit <Dt£|g?£ 20/z 1 £iD*.S. 3 7*CT' 
1 &m 3 >^(t/:l. §S6S£ 490nm Kfctt^Mti: l/C, 

nanism (ioo%) mit^^mimutzm(ommmmmnmx' 
m+. &mk<t£Vii£'Dwx* m*(D&iia®&izmzm]m%M*:m%.^ m 
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suifi bi6/bl6 mmommyimizm-z 5 o%wmmm<Dwm&m(D-m*m 



^3 





5 0 


mmi<D{b£®l (HDA-5) 


2 1 0 nM 


*tt«l4C!>fc£» (HDA-12) 


1 2. 3 nM 


m5M5<D{tG® (HDA-15) 


9 2. 5 nM 


h»j 3**?->A 


1 4. 3 nM 



jWMMHM**?*- HWWW*. 3t 3 i: as y , 1 (wflj^-fs mhc class 

y ^ «t y Ms&mmwftMm u x *s y . -e <o&motzib. ±& u /= mhc 

class- 1 4H^dSji^©^«^ir*JV^X^ j&jW}0(83tt®SWT*>«Gl 
*SBf>tiXv^5. 



imtm&mmmttwM-f&z. t tmtistz. trnzmx ±je©#«k 

tf B16 «B«, aifitfPi*fflfl&X&S L1210 jBUBft, *Silg»X&<5 Colon26 » 
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*4 























L1210 fnM) 


B16VBL6 fnM) 


Bl6(nM) 


Colon 26 fnM) 


MH134(nM) 


compounds 


mean SD 


mean 


SD 


mean SD 


mean 


SD 


mean 


SD 


HDA-I7 


7380 1160 


1260 


210 


23500 5000 


29300 


23SW„; 


19900 


JML- 


HDA-18 


mooooo 


59300 


17300 


>100000 


> 100000 




• >Tdoooo 




HDA-13 


2770 950 


866 


203 


15400 4700 


11000 


1600 


7920 


2300 


HDA-5 


"500 96 


257 


35 _r 


" 3370 1030 


2160 


280 


1660 


"763 


HDA-28 


1330 1371 


470 


54 


"3820 1660 


7370 


1090 


4830 


2050 


HDA-30 


408 255 


112 


3 


861 ; 282 


1570 


270 


1510 


106 


HDA-15 


193 " 122 


no 


1 


1230 ! 630 


908 


144 


946 


262 


HDA-27 


53.0 21.7 


18.0 


2.5 


309 95 


277 


62 


236 


59 


HAD-31 


18.8 5.4 


" 5.43 


0.39 


44.2 22.3 


33.0 


12.0 


50.7 


- %jr - 


HDA-29 


43.8 19.9 


15.8 


5.6 


293 109 


198 


51 


_-J.W 




HDA-12 


28J 13.6 


9.44 


3.11 


262 174 


149 


39 


112 




TSA 


12.4 24 


19.1 


10.5 


621 50 


139 


42 


41.7 


"* ZT6~~ 



%mW). MHC class-I 4^ffER(B3tffffl 

KKfcv>T, HDA-31 &Z<Dmmi-#LXt. ICafftJSRnM^RlOnMT?**;, 
ffll«:#*^±lHi*liWqi«!l?Stt4liWU-C^*. 



(»0>J4) fc*h>x7**7--tf»»IB3Sfe 

Hb£W, in vitro ©*£*JVVC, fc* h >f7tf7- fe*©BSlS?£ft£lfl£ 
IMR5f8c 
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Biol. Chem. 265. 17174-17179, 1990) ©tfSCftofc. 

ifflBatHDA buffer (15 mM U>BI#1J9A, 55$ ^U-feD-;K 0.2 mM EDTA, pH 
7.5) IUBBU ^^XLfet. (35000x g , lOmin) , IN 

(NH 4 ) 2 S0 4 &£t»»l3l buffer 4>"CII tfjfc^ XL/c. jg&ftttftU i8&Ofc± 

CCDOT^^ HDA buffer U HDA buffer IZftbTmtfk. DEAE-cel lulose 

*7AC77?-rU NaCl ©WCfctfSL/c. 7££®7>£t:* h>f7tf7 

m^tLX, [»H]acetyl h i stone feJBWc. FM3A ffl&<Dt&$&0&*\Z 5 mM <D n- 
ffiki- h U 9 A^&T, [ 3 H]acetate &$2m U 30 7>-f a*- h 1"S £ £ IZ X 

mgMtmmm* xrc-v io a*- m-s - 1 c «k u fro & (sit^m 

100/zl) . S^RfS?: IOmI ©jg^^ifl^-C±«). gjy&SftfcPaacetate 

5owa»ts«ifc«ufc (5oxa#jag) . 
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*5 



\ mats® 


ICs, (nM) 




Sodium n-butyrate 


119,000 




trapoxin A 


0.47 




A 


1.44 


mm i o 


HDA-6 


27, 800 


mmmi 


HDA-5 


2. 18 


mm 2 


HDA-17 


19.8 




HDA-18 


390 




HDA-27 


1.45 


msmi 9 


HDA-28 


6.04 


msm2 2 


HDA-29 


1.59 


mm\2 3 


HDA-30 


4.90 


mmm2 1 


| HDA-31 


2.08 


m.m9 


i HDA-32 


4. 95 



H&m.i <D$m&tmz mhc ciass-i ttmuzMpRowmm&t® iy < , 
^m<omkTYy^9 **mm\iz>mm.v>t KowwiBicfiv^ 
mffi*mbmz& hda-5 <d®<* *<omm>**i<y®&&5r^^ * 

-C*S. C©-J5C^f>t,> ^IgBJ^SI^Th^^^H^MHC class-I^fg^ 
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H7h>f7tf7- fe'©P»l±S*a*I^{i^ffl<b (J. Biol. Chem. 265, 
17174-17179, 1990) ©tf&KftoT^o*:, ^liB16/BL6«B»bg|5^ISML 
fct<0%«fflUfc. WB* HDA buffer (15 mM V >f8tfi } ) 5X yj-feP- 
;K 0. 2 mM EDTA N 10% 2-mercaptoethanol , pH7.5) £SHU Jh^S^-f XU 
fcft. »A>-Ctt**0 (2500Xg, lOmin) , 1 M (NH 4 ) 2 S0 4 fc£fcn buffer 

iftf^^-rxufc. jssjwwfcua&u-c, ^L/c±?t*©(NH 4 ) 2 so 4 jas 

buffer IIfS»l¥U y;U«at?HDA buffer U ffifc* h>f7tf 

L"C, ^JSRSR^^ H ; PQacetylated hi stone H4 peptide £JfJv\fc. 
CCDTOacetylated histone H4 peptide it, tl 7. h > H4 CD N sfe^^K ; 
SGRGKGGKGLGKGGAKRHRKVC (C3fcCJ*$'Xf , -f VfeOftT**) fe£#U 3H-«* 

«-htt>Z.tiZt*)ft-Dtz (K*BSai00/il) . gjfc4 25/*l©lMHGl, 0.2M 
l»*aaPT?Jfc«). WHatS"^ U ajSftfcC'HDacetate iBUx^^n^CHtfJ 

WBl/'OU-eilv V£$ft6 MHC class-I #?ft!MBfti£& «t 
JtWNfHB i: Mfi«S«bb< J: 0 *i*M*t h 7*7* KC*5 

ItS. MHC class- 1 ^FfBRffijtffitt. «B«l«»WflFfflli. ^ft^ftfci^fc© 
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ICso (nM) 




2. 55 


HDA-5 


6.03 


HDA-30 


3.31 


HDA-31 


3.32 


HDA-49 


4.81 


HDA-50 


3.96 


HDA-51 


49.8 


HDA-52 


4.35 


HDA-17 


24.7 


HDA-18 


150 


HDA-27 


3.44 


HDA-38 


5.32 


HDA-39 


226 


HDA-37 


9. 16 


HDA-42 


53.8 


HDA-43 


33.9 



(RSMH6) »M 

vitro *<DmmKitt*mmmmmimi**z£»h. am-a&M- 
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[ 1 ) -7 T^ttS in vivo TOM^Mffi (M7K&<Z)%) 

%1<D in viva V<D%mt£&*m&l;tz. ffl^^«jfflfl&{iL1210, B16, Colon26, S. 
tfMH134T-&6. **v€*l®«BWIIfi?:«^^«J:U«*U PBS CUSSJLT, 
*-ESfcy, L1210 J± lOPfi, B16, Colon26, Rtf MH134 ft 10 6 fflfc-£tt 

^tlMK^^^ttt/i (lOOjtzl/mouse) . JB<^*:V^7.£>aSfi. L1210, B16, 
Colon26, MH134(3-p^-C^tl-?tlCDFl, BDF1, CDF1, C3H/HeNT'&S (7®»© 
Stttv?*) . JBIBB^ttOfiB^^Wftlft^SBB&l/fc. L1210 Coi*Ttt. 
0. SfcAaK*** f-MsJUU-X Na LT, {&©#»lli&i^v v Ctt 
PBS»« (^liNa0H-e*««©8SWftfcL-rtt#) fcU-C»Hft#bfe (100 
Atl/mouse) . jft#B *ti. L1210 1*4 B, B16 RtfMH134 ti 9 B. Colon26fi8 
BT-&S. 

BfttSi:, median survival days WS£#BR) 

(UVbO— ;P) © median survival days (C) t 
^&#£tro/d!&g8¥0> median survival days (T) (Dit*. /V-teVr— ^ 
L fell (T/C%) -WfcLT, HDA-3li::*m£*S&££7K^1". 

^7 
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Median Survival days (T/C%) 




cell lines 


0.015 mg/mouse 


0.05 mg/mouse 


0.15 mg/mouse 


1.5 mg/mouse 


L1210 


113 




125 


37.5 


B16 


117 


119 


122 




Colon26 


90.9 


86.4 


63.6 




MH134 


95.8 


85.4 


91.7 





«7i^i-is*«ku, mmii2\o dccfm^Mbx. hda-3i 

-*f. Colon26RtFMH134 CJSV^Ttt »*&*W«BS*lfc*»o 

( 2 ) Tfr 7>(lfct-r& in vivo T'mMgft ( BHBttg)*) 

Colon26, MethA, Xtf B16 <D 3fflR0V***fcJB^"t\ ®jm<D&X*m 
BJCD^x h 7*7^ Kft^ifc© in vivo T?Ol«MSttfclMil/fc. OWBfcKt 
&T'ig#gL PBSWB8BUT 10 s ffi?:V^7.©JKffl!lgPCJS^*lb^. ffiWc^"? 
^©WH(dU- Colon26, MethA, B16 **Vf*lCDFl. Balb/c, X 

tfBDFl T?*S (7ii»®*lttT^^) . imfeB* day-0 kU Colon-26 
v^Tliday-4, 7, 10tf)HlnK Meth A &tfB16 £WC»iday-7, 10, 13, 16(D4 
0.^b^im^S*^t»-^*©«[%M»JKrtft#l/^(lO. 3, Titrimg/kg; 
2 ml/kg) . *0Tei*. «4H^PBS*H**fliv\fe (NaOH . *<» 

Colon-26 (wOV^T{iday-14(r, MethA7£tfB16 CWCIiday-21 
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«8 



cell lines 


condition 


tumor weight (mg) 


% inhibition 


Colon 26 


control 


980 ± 77 






1 mg/kg 


756 ±25 


22.9 




3 mg/kg 


677 ± 155 


31.0 




10 mg/kg 


726 ± 123 


25.9 


MetbA 


control 


3120 ± 480 






1 mg/kg 


2100 ± 570 


32.5 




3 mg/kg 


1230 ± 500 


60.7 




10 mg/kg 


1470 ± 500 


52.8 


B16 


control 


699 ± 229 






1 mg/kg 


258 ± 184 


63.1 




3 mg/kg 


280 ± 152 


59.9 




10 mg/kg 


120 ±112 


82.9 



mizmtm&zv. z.tih<oMfmmmizn^x. hda-3i *®ibt-tz*m 
®®m&TV7*7*Mt£m&m&**-tz£i>mmi<nz. »c hda-3i 
izmlxix m*?;-^izttLx, m<toxmwffl&&o%imbnx^tz. 

mzn, Mm®mtf%mntitz£mmx'%&. 

mfiffltimznz ttmxzztcxD. mmizmmit bxoj&mizmsir 
x, iMwmLmxmmbtzmm. hda-3i izm-^mmi^^^ 



81 



WO 99/1 1659 



PCT/JP98/03893 



HDA-31 <D=7 V V ll>LtMitfflH» 

mas®. 

rty-jv/KyVf-frfi&tt&Tsv h- hda-3i zm&un&^btz 

(10mg/kg; 2 ml/kg) . H&fcfcPBS K^S1±NaOHT-*ftUfcSS$^V;:. 
»^ft-^fiflBiJt(c«ttJR«k»J«KiiU (»QIIWWi:U-C^U>'«IB) > &t> 
CiUJfiHltllSUfc. JflUfttf 1 © HDA-31 £ MTBE (me thy 1-t-butyl -ether) T'tt 
JfcU jWBHPLC-e^»%ffV\ HDA-31 Cffi^Se-^MSfcMtff/rtrCT 

tt*fcH7C*1\ @*"t<S*S*»£ 3ES©¥J«re*«. HDA-31 CD& 
WMJIOTIHCBI"* ICaltliRnM 10 nM X'$> U , 100 ng/ml li^&S 

n*TirttiwB3e*n*. hda-3i £ut&*fflffiii»a **v^ mhc 

Al£HDA-50, HDA-52 &Wt*Ul«V«tt**i-. HDA-31 «fc U *>ilSVi£ttS:*-f 
*&«0^*h7*7*Mt£fe fiW^.«HDA-50, HDA-52 fcEKISUTt,. C 
HDA-31 fc»tt<Dttl&fc«tefciRj£bfc&fet£ -^©fc^*"?*** 



tifcfc* h >f7tf5- tB&&«?S£KttlSS^ MHC class- 1 
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$>z><dx\ ^mmzmmmtmbx. jEfttt®m^ttLx& mmmmm^ 
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m * © ie H 
i . tib©-®^ ( i ) . ( i ') . ( i ") xtt ( i -) 





84 



WO 99/11659 



PCT/JP98/03893 




5 ©«©t ^ j rn<*jm. luE^ttrnxfi^T ^ j 7Ji>*jm±<D7 ^ y 

i/)V-7^J7)V*)V^ ^sVA&L A-* h^>^>^», 3— f>KU 
;M f-;Ht (N- ;* h 3 > K U >W 3 &T07f 

;l/S4^b^±Cg«Si:LTW-rs (N-7^- 3 --fVK'JW 

^&4 J^T©7 U -;l/g#g&U7^ ^**^j§M£ttSH3li£>2Sfc*U 
R,ii. a±:{'4H^%*UTt«tv>«^^S3X{i4©a«7^^V^ 

fflk*mhx%±\,^mtm4offl&7)Vijy^-vv& Mtfc mie^s: 
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m. ) 

.2. ttKHifcs (i) x-Kisftzztimttzmmi&mmviThy* 

4. ME-jK^ d") T^nscfc4!Hf«J:-r6ffli#«llBtt©^xh7^ 

5. ma-fia^ (i m ) -cv^^nsc t^^t-rsti^a i ie«£>&#t- h 7 

mzft®2tlZ&<Dl°itlfrZ GMftt LX$m-r h MHC class- 1 #?fgSHEii 
ffl. 

9. msmitbxm^n?>n^msfsM<om^M> 
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